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A
ustralia’s islands are biodiversity 

treasures – centres of endemism 

and havens for species 

threatened on the mainland. But many 

have been degraded by rabbits, goats 

and other feral plant-eaters and their 

wildlife decimated by cats, rats and 

other invasive predators. 

Eradicating such invaders has been 

one of the greatest conservation 

achievements in Australia in recent 

times, with Macquarie and Dirk Hartog 

islands outstanding exemplars. 

THE THREAT 
TO ISLANDS 
FROM INVASIVE 
VERTEBRATES 
Australia’s islands are precious.1 In 

particular, our oceanic islands (those 

never linked to the mainland) harbour 

large numbers of unique species – 

Christmas Island, for example, has, or 

had, 11 birds, 5 mammals, 5 reptiles, 

5 fish, 16 plants and about 200 
invertebrates unique to the island.2

Our islands are also important as safe 

havens for species threatened on 

the mainland. About 100 islands now 
harbour 32 threatened mammal species 
susceptible to predation by cats and 

foxes.3 

But the isolation of islands also means 

that their wildlife are highly vulnerable 

to invasive species.3 Evolving with 

fewer competitors, predators and 

parasites than continental wildlife, 

island species often have poor defences 

against invaders.4 Although islands (not 

counting Tasmania) make up only 0.5% 
of Australia’s land area, species endemic 

to islands account for about 30% of 
our extinctions, most due to invasive 

species, particularly predators such as 

cats and black rats.5 

A 2009 assessment of Australia’s priority 
islands (for conservation values and 

invasive species impacts) documented 

60 introduced vertebrates with medium 
to major potential impacts. The highest-

impact species included black rat, cane 

toad, cat, donkey, goat, horse, pig, rabbit 

and fox.7

ERADICATING 
ISLAND INVADERS
In Australia and worldwide, some of the 

greatest conservation achievements 

of recent times have come from 

eliminating harmful invaders on islands. 

Australia (and New Zealand) has been a 

pioneer in island eradications.8 By 2018, 
Australia had achieved 243 successful 
eradications of 18 introduced species 

on islands – mainly black rats, goats, 

rabbits, cats, foxes and pigs (Figure 1).

The largest Australian islands subject to 

eradications have been sub-Antarctic 

Macquarie Island (128 km2) (Box 1), 

and the Western Australian Dirk Hartog 

Island (630 km2) (Box 2). Both are 
World Heritage sites with outstanding 

conservation values.

Royal Penguins-Macquarie Island-Credit Kimberley Collins CC BY 2p0

Figure 1. Number of eradication successes on Australia 
islands (up to 2018), for the top 9 introduced species

Black rat ||||||||||||||| |||||||||||||||| |||||||||||||||| ||||||||||||||||||||||| 73

Goat ||||||||||||||| |||||||||||||||| |||||||||||||||| |||||||| 58

European rabbit ||||||||||||||| |||||||||||||||| 33

Cat ||||||||||||||| ||||||| 23

Red fox |||||||||||| 12

House mouse ||||||||||| 11

Pig ||||||||| 9

Sheep ||||||| 7

Red jungle fowl |||| 4

Source: Database of Island Invasive Species Eradications (2018)9
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BOX 1

Macquarie Island

Island values: One of the world’s premier breeding sites for 

seabirds and marine mammals.10

Eradications: 

•  Wekas (1989): Preyed on seabirds and a now-extinct endemic 
rail and parakeet.11 Eradicated by shooting.12

•  Cats (1990): Preyed on seabirds (killed ~60,000 seabirds 
a year13) and a now-extinct endemic rail and parakeet.11 

Eradicated by shooting and trapping.11

•  Black rats and house mice (2011): Could threaten seabirds 
in the absence of cats and rabbits.14,15 Eradicated by aerial 

baiting.12 

•  Rabbits (2014): Overgrazed plants, caused denudation and 
erosion. Eradicated by biological control (rabbit haemorrhagic 

disease), toxic baits and shooting.12

Cost: $20 million for the 2007–2014 program, funded by the 
Tasmanian and Australian governments.12

Outcomes: Vegetation recovery has been dramatic16,17 and eight 

threatened seabird populations have rebounded enough for 

BOX 2

Dirk Hartog Island 

Island values: Globally significant for birds, marine turtles, 
reptiles, seascapes and landscapes.19 When restoration is 

complete, the island will support ‘one of the most diverse 

mammal assemblages in Australia’.19

Eradications (year achieved):

•  Sheep (2015) and goats (2017): Caused habitat degradation. 
Removed by mustering and shooting.19

•  Cats (2018): Caused the local extinction of at least 10 mammal 
species, leaving just three native mammals on the island. 

Eradicated by aerial baiting and trapping.18

Cost: <$7 million.18,20 Funded by the Western Australian 

Government and the Gorgon Barrow Island Net Conservation 

Benefits Fund.21

Outcomes: Ecosystem recovery is evident with increased 

vegetation cover and less erosion.20 The reintroduction of 

Dibblers are one of 10 mammal species being reintroduced to Dirk Hartog 

Island. The others are boodies, woylies, Shark Bay bandicoots, western 

quolls, mulgaras, greater stick-nest rats, desert mice, Shark Bay mice and 

heath mice. Banded hare-wallabies and rufous hare-wallabies have also 

been introduced (although it is not certain whether they were part of the 

original fauna). Photo: Emma Massembauer, DBCA

The oiling gangs that plundered seal and penguin populations on Macquarie 

Island in the 19th and early 20th centuries inflicted further damage by 
introducing invasive animals. Photo: King penguins on Macquarie Island | 

Kimberley Collins | CC BY 2.0
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Clear objectives: One of the appealing 

features of island eradications is that 

the objectives are clear and can be 

decisively achieved within a few years, 

with recovery of species often occurring 

without further interventions (as long 

as biosecurity is effective in preventing 
reinvasion).  

Escalating ambitions: As eradication 

techniques have advanced, so have 

ambitions. The sizes and types of 
eradications now far exceed what was 

thought possible only a decade or two 

ago. They demonstrate the power of 

learning from doing. 

Planning, trialling, problem-solving: 

Success requires detailed planning, 

which may take several years, and testing 

of assumptions and techniques under 

all conditions.22 High levels of logistical 

competence are essential, particularly 

for eradications on remote islands.12 

Tenacity, persistence and creativity are 

often needed to solve problems during a 

project.12

Full financial commitment: Securing 

funding for the duration of a project 

is often the most important success 

factor.22 It is vital that funding is not 

wound back as numbers of the target 

species dwindle, for the last few 

individuals are often the most difficult 
and expensive to remove.22

National threat planning: Two threat 

abatement plans – for exotic rodents 

on islands and feral cats – have 

each accorded high priority to island 

eradications and been instrumental in 

generating support for eradications.  

WHERE WE ARE NOW
Australia has made great strides with 

island eradications, and ambitious 

projects are underway or proposed to 

eradicate feral cats from another five 
large islands by 2030.3 But the pace 

of eradications is slow. A systematic 

assessment is needed to identify the 

highest eradication priorities.23 It is 

also important to boost biosecurity 

on Australia’s islands to prevent new 

invasions.24

REFERENCES
1.  Woinarski, J.; Garnett, S.; Lindenmayer, 

D.; Legge, S. Learning from Loss. Wildlife 
Australia 2017, 54 (1), 22.

2.  James, D.; Green, P.; Humphreys, 
W.; Woinarski, J. Endemic Species of 
Christmas Island, Indian Ocean. Records 
of the Western Australian Museum 2019, 
34 (2).

3.  Legge, S.; Woinarski, J. C.; Burbidge, 
A. A.; Palmer, R.; Ringma, J.; Radford, 
J. Q.; Mitchell, N.; Bode, M.; Wintle, B.; 
Baseler, M. Havens for Threatened 
Australian Mammals: The Contributions 
of Fenced Areas and Offshore Islands 
to the Protection of Mammal Species 
Susceptible to Introduced Predators. 
Wildlife Research 2018, 45 (7), 627–644.

4.  Invasive alien species: Islands and 
invasive alien species https://www.cbd.
int/island/invasive.shtml (accessed Dec 
6, 2020).

5.  Woinarski, J. C.; Burbidge, A. A.; Reside, 
A. E. Enhancing Island Conservation 
Outcomes: The Policy and Legal Context, 
Need, and Options. Australian Island 
Arks: Conservation, Management and 
Opportunities 2018, 45–59.

6.  Jon-Paul Emery; Valentine, L. E.; Yvette 
Hitchen; Nicola Mitchell. Survival of an 
Extinct in the Wild Skink from Christmas 
Island Is Reduced by an Invasive 
Centipede: Implications for Future 

Reintroductions. Biological Invasions 
2020, 1–12.

7.   Ecosure. Prioritisation of High 
Conservation Status of Offshore Islands. 
Report to the Australian Government 
Department of the Environment, 
Water, Heritage and the Arts; Cairns, 
Queensland, 2009.

8.   Veitch, C.; Clout, M.; Martin, A.; Russell, 
J.; West, C. Island Invasives: Scaling up 
to Meet the Challenge. Occasional Paper 
SSC 2019, No. 62.

9.  DIISE. The Database of Island Invasive 
Species Eradications, developed 
by Island Conservation, Coastal 
Conservation Action Laboratory UCSC, 
IUCN SSC Invasive Species Specialist 
Group, University of Auckland and 
Landcare Research New Zealand http://
diise.islandconservation.org.

10.  Copson, G.; Whinam, J. Review of 
Ecological Restoration Programme on 
Subantarctic Macquarie Island: Pest 
Management Progress and Future 
Directions. Ecological Management & 
Restoration 2001, 2 (2), 129–138.

11.  Robinson, S. A.; Copson, G. R. 
Eradication of Cats (Felis Catus) from 
Subantarctic Macquarie Island. Ecological 
Management & Restoration 2014, 15 (1), 
34–40.

12.  Springer, K. Eradication of Invasive 
Species on Macquarie Island to Restore 
the Natural Ecosystem. In Recovering 

An innovative partnership project successfully eradicated black rats (Rattus rattus) from an island off 
Flinders Island in Tasmania’s far northeast. Photo: John French

THE ELEMENTS OF SUCCESS



ISLAND RESCUE:   Case studies in success 5

Australian Threatened Species: A Book of 
Hope; CSIRO Publishing, 2018; pp 13–22.

13.  Jones, E. Ecology of the Feral Cat, 
Felis Catus (L.),(Carnivora: Felidae) on 
Macquarie Island. Wildlife Research 1977, 
4 (3), 249–262.

14.  Pye, T.; Swain, R.; Seppelt, R. Distribution 
and Habitat Use of the Feral Black 
Rat (Rattus Rattus) on Subantarctic 
Macquarie Island. Journal of Zoology 
1999, 247 (4), 429-438.

15.  Cuthbert, R.; Hilton, G. Introduced 
House Mice Mus Musculus: A Significant 
Predator of Threatened and Endemic 
Birds on Gough Island, South Atlantic 
Ocean? Biological conservation 2004, 117 
(5), 483-489.

16.  Harris, I. This week at Macquarie Island: 
10 January 2020 https://www.antarctica.
gov.au/news/stations/macquarie-
island/2020/this-week-at-macquarie-
island-10-january-2020/ (accessed Jan 4, 
2021).

17.  Critically Endangered Herb Thriving 

on Macquarie Island after Seven-Year 
Feral Animal Eradication Program. The 
Guardian. June 1, 2020.

18.  Algar, D.; Johnston, M.; Tiller, C.; Onus, 
M.; Fletcher, J.; Desmond, G.; Hamilton, 
N.; Speldewinde, P. Feral Cat Eradication 
on Dirk Hartog Island, Western Australia. 
Biological Invasions 2020, 22 (3), 1037–
1054.

19.  Algar, D.; Morris, K.; Asher, J.; Cowen, 
S. Dirk Hartog Island ‘Return to 
1616’Project–The First Six Years (2014 
to 2019). Ecological Management & 
Restoration 2020, 21 (3), 173–183.

20.  Heriot, S.; Asher, J.; Williams, M. R.; 
Moro, D. The Eradication of Ungulates 
(Sheep and Goats) from Dirk Hartog 
Island, Shark Bay World Heritage Area, 
Australia. Biological Invasions 2019, 21 (5), 
1789–1805.

21.  Minister for Environment, Hon 
Stephen Dawson. World record 
feral cat eradication for Dirk Hartog 
Island. Media statement https://www.
mediastatements.wa.gov.au/Pages/

McGowan/2018/10/World-record-feral-
cat-eradication-for-Dirk-Hartog-Island.
aspx (accessed Jan 4, 2021).

22.  Island Feral Cat Eradication Workshop, 
Kangaroo Island, 26-28 June 2018. 
Natural Resources Kangaroo Island 
2017.

23  Wilcox, C.; McCreless, E. Feral animals 
are running amok on Australia’s islands 
– here’s how to stop them http://
theconversation.com/feral-animals-
are-running-amok-on-australias-
islands-heres-how-to-stop-them-64307 
(accessed Jan 5, 2021).

24.  Senate Environment and 
Communications References 
Committee. Environmental Biosecurity: 
The Adequacy of Arrangements to Prevent 
the Entry and Establishment of Invasive 
Species Likely to Harm Australia’s Natural 
Environment, Including Recent Biosecurity 
Performance and Australia’s State of 
Preparedness for New Environmental 
Incursions.; Australian Government, 
2015.

It is not possible to recover all of our threatened species one by one through  

species-focused efforts. We also need a concerted national focus to overcome  
the major threats our native plants and animals have in common – in particular  

invasive species, climate change, habitat destruction, adverse fire regimes 

and changes to natural water flows. 

Australia’s threat abatement system needs to be more  
ambitious, better funded and nationally coordinated.

If Australians are 
to protect what is 
most distinctive 
about this country 
– our unique 
plants, animals 
and ecological 
communities – we 
urgently need to 
overcome the key 
threats facing them.


